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1. In [ 1, 21, Bruen and Thas study maximal families F of circles on an 
elliptic quadric of PG(3, q), q odd, having the properties: 
(a) any two circles of F have two distinct points in common; 
(b) no three circles of F have a point in common. 
It is easy to see that F contains at most (q + 3)/2 circles, i.e., IFI < 
(q + 3)/2. If 1 FI = (q + 3)/2 each point on a circle of the set F is contained 
in exactly two circles of F. Such a set of (q + 3)/2 circles having properties 
(a) and (b) above is called a chain of circles. In [ 11, Bruen constructs a 
chain in the cases q = 3, 5, 7. In [2], it is shown that each elliptic quadric of 
PG(3, q), q = 3,5, possesses a chain with the property that the planes of the 
(q + 3)/2 circles of the chain all meet in one point. 
In this paper we construct a chain in the cases q = 7, Il. 
The importance of these considerations lies in the fact, using a 
construction technique due to Bruen [ 11, it is possible to prove that with 
each chain of circles of an elliptic quadric of PG(3, q), q odd, there 
corresponds a non-desarguesian translation plane of order q*. For further 
details see [ 11. 
2. Let K be an elliptic quadric of PG(3, q), q odd, and let F = 
{C, co, C,,‘.‘, C(,-,),,I’ be a chain of K. Suppose further that the planes Pi 
of Ci (i = 0, l,..., (q - 1)/2) all m ee in the pole of C with respect to K. Then t 
the poles xi of Pi (i= 0, l,..., (q - 1)/2) with respect to K all lie in the plane 
P of C. Moreover C is an irreducible conic of P and the set F* = 
LGY Xl 9***3 -Q-1),2 } has the properties: 
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(i) any point xi is external to C; 
(ii) any line xixj, i # j, is an exterior line of C; 
(iii) F* is an ((q + 1)/2)- arc of the plane P (i.e., no three points of F* 
are collinear). 
Conversely, we consider in PG(2, q), q odd, a set F* of (q + 1)/2 points 
for which (i), (ii) and (iii) are satisfied, where C is an arbitrary irreducible 
conic. We embed C in an elliptic quadric K of PG(3, q), and we consider the 
polar planes of the elements of F *. These (q + 1)/2 planes intersect K in 
(q + 1)/2 circles, which constitute together with C a chain of K. So it is of 
interest to construct in PG(2, q), q odd, sets F* for which (i), (ii) and (iii) 
are satisfied. Here we consider the cases q = 7 and 11. 
THEOREM. Let C be an irreducible conic of the projective plane PG(2, q), 
q = 7 or 11. Then there exists a (q + l)-arc F* = (x,, x ,,..., x~~-~),~}, such 
that any point xi is external to C and any line xixj, i # j, is an exterior line 
ofc. 
ProoJ Let C be given by xy - z2 = 0. It is easy to verify that if a, b are 
elements of GF(q) such that ab # 0, then 
(I) (a’, b/a*, 1) is an exterior point of C when 1 - b is a nonzero 
square of GF(q). 
Moreover, if a,, a2, b are nonzero elements of GF(q) such that ai # a:, 
then 
(II) (O,O, 11, (ai, b/a:, 11, (a?, b/a:, 1) are non-collinear points when 
q = 3 mod 4. 
Finally we note that if b E GF(q) and a,, a*, u3 are three nonzero 
elements of GF(q) such that ai # u: # a:, then 
(III) (a:, b/a:, l), (a:, b/a:, l), (a:, b/u:, 1) are non-collinear points. 
Now suppose that q = 3 mod 4. Given an element b of GF(q) such that 
1 - b is a square of GF(q) and a generator u of the multiplicative group of 
GF(q), let 
x0=(0,0, l), xi = (a*‘, b/a*‘, 1) (i = 1, 2 ,..., (q - 1)/2). 
BY (I), (II), (III), we have then that F* = {x,, x, ,..., xcq- i),*} has properties 
(i) and (iii). 
The reader can easily check that F has also property (ii) when q = 7, 
GF(7) = (0, 1,2,3,4,5,6}, a = 3, b = 6 and when q = 11, GF( 11) = 
(0, 1,2,3,4,5,6, 7,8,9, lo), a = 2, b = 7. 
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